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Abstract 


This study aimed to evaluate and compare the effect of storage period on the chemical composition of mish produced 
commercially by three different companies of dairy products; C1, C2 and C3. Thirty samples of mish at day 2 and day 20 
after their production were randomly collected from groceries and were subjected to the analysis of their fat, protein, total 
solids, ash, acidity, and pH contents. The result showed highly significant (P<0.001) variations on the composition of mish 
samples produced by the different companies. The overall means of protein, fat, total solids, ash, acidity and pH revealed 
8.08+0.138.08, 5.05+0.195.05, 20.91+0.27, 1.917+0.09, 2.015+0.08% and 3.82+0.14, respectively. The protein and fat content 
revealed highly significant (P<0.001) reduction for mish samples examined at day 20 (7.61 and 4.57%, respectively) compared 
to those examined at day 2 (8.55 and 5.53%, respectively). However, the total solids value increased during the storage period 
significantly (P<0.01), while, the ash content showed non-significant (P>0.05) differences values during the storage. The 
acidity of the mish samples showed highly significant (P<0.001) increase, while the pH content showed highly significant 
(P<0.001) decrease from day 2 to day 20. It can be concluded that the composition of mish from different companies varied 
with the storage time. It might be due to the raw material and method used in preparation of mish. Hence standards should be 


set and monitoring has to be implemented in order to have a uniform and safe product. 
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Introduction 


Fermented milk plays a crucial role in the nutrition of 
vulnerable groups of population such as infants, pregnant 
women, young children, and the elderly [1]. Many fermented 
dairy products have been traditionally produced worldwide 
from milk of different mammal species for the manufacture 
of fermented milk products. Moreover, a lot of them are still 
produced either following the same traditional process or 
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manufactured industrially, using standardized processes 
under controlled conditions with specified starter cultures 


[2]. 


Mish is a Sudanese sour milk product, which is 
introduced from Egypt and it was obtained by acidifying the 
raw milk with selective lactic acid bacteria and addition of 
certain flavoring spices, left to ripen, packed or consumed 
[3-5]. The traditional methods of mish processing were 
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described previously [3-5]. Mish is a concentrated traditional 
dairy fermented product that is currently manufactured by 
modern dairy industry in Sudan. It is a sour popular product 


[6]. 


Currently mish is produced in Sudan by different dairy 
companies and stored in groceries for a period of 21 days [7]. 
The modern industrial method of mish processing was also 
outlined [8]. The mix is usually prepared using high solids 
nonfat of about 22-23% w/w from skim milk powder plus 
whole milk powder and fresh milk and the inoculation of 
starter culture to mish is at a rate of 1-2% w/v [8]. Mish has 
long shelf-life and could be kept up to 21 days; moreover the 
added spices might have a good role in extending this period 
[9]. Moreover, it was recommended that the processing of 
mish using spices like black cumin, fenugreek, garlic and 
other known spices, since those spices were proved to have 
significant effect as preservative [5]. 


The chemical analysis of mish samples in 2005 
revealed 11.83+2.96 for total solids, 5.09+2.9% for protein, 
2.83+0.93% for fat, 2.34+0.98% for lactose and 1.24+0.41% 
for lactic acid [5]. The mish samples produced by the 
modern procedure in 2013 showed fat of 6.9840.15%, pH of 
3.949+0.183, protein of 10.26+0.342%, ash of 1.43+0.16% 
and acidity of 2.334+40.014% [8]. Moreover, the newly spicy 
mish; in which fenugreek and black cumin are replaced by 
green fennel and black pepper; showed slightly lower content 
of chemical composition compared to the common mish, 
which was produced by adding fenugreek and black cumin. 
Moreover, highly significant differences (P<0.001) were 
obtained for the levels of fat and acidity in the 2 different 
types of mish samples [10]. 


The commercial and laboratory made mish samples 
revealed 33.38-37.21, 25.3-29.9, 6.2-7.13, 7.0-8.03, 1.41- 
1.99, 1.5-2.0% and 4.4-4.49 for total solids, solids non-fat, 
fat, protein, ash, acidity and pH, respectively [11]. 


The fat, protein and ash content of mish from 2 different 
companies were more or less similar during the storage 
period. However, the viscosity and acidity were increased and 
the pH was decreased [8]. The heat treatment of milk and the 
use of spices like black cumin and garlic improve the keeping 
quality of mish [9]. This study was designed to evaluate and 
compare the chemical composition of commercial mush 
produced by three different companies during the storage 
period. 


Materials and Methods 


Mish Samples Collection 


Mish samples produced by three different dairy factories 
were collected randomly during August to October 2016 from 
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groceries in Khartoum. The samples were collected during 
the beginning of manufacturing period (day 2) and the end 
of storage period (day 20). The samples were transported to 
the laboratory of Department of Dairy Production, Faculty 
of Animal Production, University of Khartoum and analyzed 
for physicochemical analysis that include protein, fat, total 
solids, ash, acidity and pH. 


Physicochemical analysis of Mish Samples 


Kjeldahl method was used for the determination of 
protein content [12]. The Gerber method was used to 
measure fat level in mish samples [13]. Similarly, the total 
solids content of mish samples was determined by using the 
forced draft oven method and the ash content was obtained 
by gravimetric method [13]. Also, the titratable acidity of 
mish samples was estimated using titration method [13]. 

The pH of mish samples was determined by using 
electronic pH meter. 


Statistical Analysis 


The data were statistically analyzed using Statistical 
Analysis System (SAS ver, 9.1.3). General liner model was 
used for statistical analysis and means were separated by 
Duncan Multiple Range Test at P<0.05. The figures were 
plotted using Microsoft excel program. 


Results 


The Effect of Storage Period on Chemical 
Compositions of Mish Samples 


The data presented in Table 1 showed the effect of 
storage period (day 2 and day 20) on chemical composition 
that included protein, fat, total solids and ash of mish samples 
collected from three different companies; C1, C2, and C3. 


Parameters Day 2 Day 20 LS 
Protein (%) 8.55°+0.14 7.61°40.14 aa 
Fat (%) 5.53+0.15 4.57°+0.19 | *** 
Total solids (%) 21.43°+0.50 20.39°40.47 ae 
Ash (%) 2.02°+0.08 1.81°+0.15 NS 


Table 1: The effect of storage period on chemical composition 
of mish samples collected from three companies. 

Means in the same row bearing the same superscripts letters 
are not significantly different (P>0.05) 

Ns= P>0.05 

**=P<0.01 

***=P<0.001 

LS= level of significant. 
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The results indicated highly significant (P<0.001) 
variation in protein of mish samples (Table 1) that showed 
decreasing value from day 2 (8.55%) to day 20 of storage 
period (7.61%). Fat content of mish samples recorded in 
Table 1 showed decreasing value from day 2 (5.53%) to day 
20 (4.57%) of storage period. The results showed that there 
were significant (P<0.01) differences of total solids of mish 
samples between the storage periods, it was 21.43 in day 2 
comparing with 20.39% in days 20 (Table 1). Table 1 also 
illustrated that ash content of mish samples showed non- 
significant (P<0.05) variation between the two periods of 


3.5 - 
storage (2.024% for day 2 and 1.810% for day 20). 4. 
2.5 + 

The Effect of Storage Period on Acidity Content 2 
of Mish Samples LS - 
1- 
Acidity content of mish samples showed highly 0.5 


significant (P<0.001) variations, it increases from day 2 of 
storage period (1.794%) to 2.237% in day 20 (Figure 1). 
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Figure 1: Acidity content of mish samples collected from 


three companies during storage. 
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The Effect of Storage Period on pH Content of 
Mish Samples 


The mean value of pH of mish samples revealed highly 
significant (P<0.001) decrease from day 2 (4.08) to 3.57 for 
day 20 (Figure 2). 
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Figure 2: The pH values of mish samples collected from 
[eee companies during storage. 
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Variations of Physicochemical Content 
of Mish Samples Produced By Different 
Companies 


Table 2 showed the variations on chemical composition 
for mish samples collected from three companies during 
storage that included protein, fat, total solids and ash. 


Protein content of the mish samples showed highly 
significant (P<0.001) variation between companies (C1, C2 
and C3), which recorded 8.31% and 8.76%, respectively for 
C1 and C3, while the lower content (7.18%) was found for 
the mish samples produced by C2 (Table 2). 


Company C1 C2 C3 Overall mean LS 
Protein (%) 8.317+0.16 7.1840.13 8.767+0.11 8.08+0.13 — 
Fat (%) 4.63>+0.15 4.86°+0.32 5.650°40.10 5.05+0.19 il 
Total solids (%) 20.70°40.18 18.16°+0.43 23.87°+0.21 20.91+0.27 iii 
Ash (%) 2.0607+0.04 1.350°40.04 2.3407+0.20 1.917+0.09 — 


Table 2: Variation of chemical composition of mish samples collected from three companies. 
Means in the same row bearing the same superscripts letters are not significantly different P>0.05 


*** = P<0.001 
LS= level of significant. 
C1, C2, C3= Dairy plants 1, 2 and 3, respectively. 


Fat content of mish samples revealed highly significant 
(P<0.001) variation between companies. The higher content 
was recorded in samples collected from C3 (5.650%), while 
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C1 and C2 recorded means of 4.63 and 4.86%, respectively 
(Table 2). 
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The data presented in Table 2 showed highly significant 
(P<0.001) variation in total solids content of mish samples, 
The samples produced by C3 recorded highly percentage 
(23.87), while those from C2 and C1 showed 18.16 and 
20.70%, respectively. 


The mean values of ash content of mish samples showed 
highly significant (P<0.001) variations (Table 2), which 
recorded 2.060% and 2.340% for mish samples obtained 
from C1 and C3, respectively. However, the mish samples 
obtained from C2 revealed the lowest ash content (1.350%) 
comparing with other companies. 


The acidity of mish samples recorded highly significant 
(P<0.001) variations between the different producing 
companies. It was noticed that high degree of acidity 
(2.245%) was found for samples collected from C3, while 
those obtained from C1 and C2 recorded 1.835 and 1.965%, 
respectively (Figure 1). 


Data presented in Figure 2 showed that the pH of mish 
samples had no significant (P>0.05) variation between 
different producers. It revealed 3.81, 3.86 and 3.80 for the 
samples obtained from C1, C2 and C, respectively. 


Discussion 


The protein content (Table 1) showed highly significant 
(P<0.001) differences for the mean values for mish samples 
at the beginning of storage period (day 2) and those 
approaching the end of storage period (day 20). The results 
obtained were higher than those reported in a previous 
study [5] that found the protein of mish was 5.09%+2.80 
and lower than those recorded for the protein content in 
mish produced by modern producers (10.260+0.342%) and 
traditional (7.940.372%) ones [8]. However, the present 
finding supported the result obtained before [14]. Ina recent 
study, also, the mean protein value was 6.42+0.045% for the 
common mish, which were made by adding fenugreek and 
black cumin. The mean value was 5.6+0.16% for the newly 
spicy mish, which were made by replacing fenugreek and 
black cumin by green fennel and black pepper [10]. 


The higher protein value of common mish might be due 
to the addition of fenugreek used for common mish [10]. The 
protein content of fenugreek was ranged between 20 and 
30% [15]. 


The reducing value obtained for the protein content 
supported the report, which indicated that the increase in 
parameters of proteolysis leading to protein degradation 
during cheese ripening is closely related to the increase 
in bacterial activity and enzyme activity over time [16]. 
The decrease in protein content noticed during storage 
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period might be possibly due to the activity of proteolytic 
microorganisms leading to protein degradation [17]. 

Protein content showed highly significant variation 
(P<0.001) in mish samples collected from the different 
producing companies C1, C2 and C3. The samples obtained 
from C1 and C3 revealed higher protein content than results 
recorded for those collected from C2 (Table 2). However, the 
results were found in line with that recorded previously [14]. 
The high protein content obtained for the mish samples from 
company using modern processing method might be due 
to the high total solids content of the mix used during the 
manufacturing of the product [9]. 


Data presented in Table | showed highly significant 
(P<0.001) variation in fat content for mish samples that 
decreased from day 2 to day 20 of storage period. The 
obtained values were higher compared with those reported 
previously [5]. The shelf life of ‘mish’ samples collected 
from three different dairy plants, showed good quality from 
microbiological point of view for up to 21 days [3]. In other 
dairy products, the fat content of the cheese was found not 
affected significantly by the addition of black cumin, which 
belong to aromatic plants [17]. Moreover, 5.18+0.13 and 
6.08%+0.13 were reported for mish samples collected on 
day 2 and day 20 of storage period [14]. The values found in 
the present study were higher than the value (2.83+0.93%) 
found for fat content in mish, which was processed previously 
[5]. Similarly, mean of fat content of the common and newly 
spicy mish revealed lower (3.48+0.04% and 2.75+0.11%, 
respectively) values that could be attributed to the higher fat 
content of common mish compared to the newly spicy mish, 
which is due to black cumin seeds [10]. It worth mentioning 
here that the common mish revealed high production and 
sale ratio in comparison to the newly spicy mish [6]. The 
black cumin (Nigella sativa L.) contains several bioactive 
molecules and functional ingredients that are associated 
with its fixed and essential oil contents [18]. Evidence for 
supporting the utilization of Nigella sativa and its bioactive 
components in a daily diet for health improvement is 
available [19]. The black cumin seeds are rich in unsaturated 
fatty acids especially polyunsaturated fatty acids followed by 
monounsaturated and saturated fatty acids, in addition the 
presence of phytosterols (0.33 to 0.36%) strengthens black 
cumin hypoglycemic and hypoholesterolemic perspectives 
[20]. Also, garlic (Allium sativum) was used in various dairy 
products due to its taste, natural preservative additives; 
antimicrobial and antioxidant activity [21]. 


The obtained values supported those reported in a 
previous report that found the means fat content in mish 
produced by the modern (6.9840.151%) and the traditional 
(5.8940.285%) methods [8]. Furthermore, the fat content 
obtained in this study (Table 2) showed highly significant 
(P<0.001) variations between mish produced by different 
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companies; C1, C2, C3. The variation might be due to the 
composition of the product between the different producing 
company. Generally, the low-fat content found in the final 
product may be related to the use of the solids non-fat from 
skim milk powder in mish mix plus whole milk powder and 
fresh milk. As in the dairy plant manufactured modernised 
and standardised mish, they use (22-23% w/w) solids 
non-fat and various higher or lower levels are used by the 
traditional procedure in other dairy plant [8]. 


Total solids content of mish samples obtained were 
decreasing from day 2 to day 20 of storage period with 
significant (P<0.01) differences (Table 1). The results 
were lower than those reported previously [14]. Similarly, 
significant differences (P<0.05).in total solids content of mish 
samples during the storage period was reported [10]. The 
decrease in total solids content was due to the degradation of 
protein and lipolytic activity on the fat content [17]. However, 
the fermentation ability of lactic acid bacteria enriches 
nutrients content, improves the organoleptic attributes and 
enhances food safety, thus increasing its health benefits [22]. 
Also, highly significant (P<0.001) differences were found for 
the total solids content during the storage periods for both 
common and newsy spicy mish [10]. On the other hand, the 
means of the total solids content revealed 24.9740.15% and 
23.02+0.36% for common mish and the newly spicy mish 
content, respectively [10]. 


The total solids content of mish samples (Table 2) 
recorded significant (P<0.001) variations between the 
different producing companies (C1, C2 and C3). Mish differs 
from yoghurt in having higher total solids content [8]. The 
high total solids noticed in the product may be because of 
the different manufacturing conditions that adopted to 
satisfy wither the consumers in obtaining a unique product. 
Zendeboodi stated that the fermented milk products should 
be considered as alternatives in formulation of the diets for 
lactose-intolerant people [23]. 


Table 1 showed no significant differences between the 
two storage periods in the ash content of mish analyzed in the 
present study. The high ash in mish might be due to addition 
of spices [5,11]. The mean of ash content was 2.60+0.043% 
for common mish and 2.78+0.078% for newly spicy mish 
[10]. Another study, concluded that awareness among the 
consumers about the medicinal values of the spices used 
in mish should be promoted for their use in different dairy 
products [6]. Further, the use of spices in dairy products 
for their preservation and functional properties should be 
encouraged [10]. 


The result of the mish samples collected at the beginning 
of storage period was higher in ash content. Lower values for 
ash content in mish samples were also reported; 1.26+0.61 
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and 1.43+0.18% [5,8], respectively. However, the mish 
samples collected at the end of storage period were in 
line to those reported previously [5]. Values of 2.03+0.096 
and 1.47+0.096% for ash content of mish samples at the 
beginning (day 1) and the end of storage periods (day 21) 
were also found [14]. However, the ash content of mish 
samples collected from the different companies (Table 2) 
showed significant (P<0.001) variation. There were some 
variations in ash content; might be due to the variations 
in chemical composition of the milk and the variation of 
processing methods [8]. 


The average acidity of mish samples; as lactic acid 
percent; were increasing form the beginning (day 2) towards 
the end of storage period (day 20), with highly significant 
(P<0.001) differences (Figure 1). Similarly, highly significant 
differences (P<0.001) were found for the titratable acidity 
of the common mish (2.72+40.073%) and the newly spicy 
mish (2.340.05%) [10]. However, the obtained values in 
the present study were higher than that reported for the 
titratable acidity values for roub (1.25+0.35%) and mish 
(1.243+40.41%) samples made in Butana dairy factory [5]. 
The higher dry matter and protein content lead to higher 
titratable acidity [24]. This true since significantly (P<0.05) 
higher acidity was reported for Mudaffara cheese flavored 
with sesame compared to that flavored with black cumin [25]. 
Similarly, the lowest value was found in Mudaffara cheese 
samples flavored with black cumin (0.6+0.12%). Generally, 
the cheese samples flavored with black cumin showed lower 
acidity content during the storage in comparison to the 
cheese samples flavored with 0.03 and 0.5% Syrian thyme. 
Furthermore, the significant (P<0.001) variations in flavor 
scores for Mudaffara cheese during the storage is indictive for 
the increase levels of acid taste [26]. This because the aromatic 
and medical plants that have some functional properties 
including antioxidant, anti-inflammatory, antiallergic, anti- 
depressive and antimicrobial effects, which supported their 
use as spices, food supplementary and additives [21]. The 
variations might be because mish is differed from yoghurt in 
having higher degree of acidity, in addition to its content of 
the added spices, including black cumin, fenugreek and garlic 
[8]. However, the obtained values were lower compared to 
those which revealed an average of 2.33% (2.28-2.35%) for 
titratable acidity of the mish produced by modern method 
and traditional method that showed mean of 2.35+0.018% 
and range of 2.31% and 2.37 % [8]. 


The result of acidity of mish samples collected at the 
beginning of the storage period was lower than those 
(2.70+0.046 and 3.39+0.046%) reported previously during 
day 2 and day 20 [14]. However, the mish samples collected 
at the end of storage period supported those (2.33%+0.01) 
obtained previously [8]. The increase in acidity towards 
the end of storage period might be due to the fermentation 
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process of traditional fermented milk that depends on the 
end products of lactic acid bacteria that formed during the 
fermentation of lactose [27]. However, the mish produced by 
modernized methods; as was judged by its acidity content 
could be kept for up to 30 days [8]. This reason could 
be because the added spices may play a positive role in 
extending the shelf life of this product [9]. 


Data presented in Figure 1, showed highly significant 
(P<0.001) variations for the mean of acidity for mish 
produced by C1, C2 and C3. The average mean recorded was 
2.015+0.07%. Similarly different values were reported for the 
titratable acidity (3.96+0.035, 2.48+0.035 and 3.23+0.035%) 
for mish samples form three different manufacturing dairy 
plants [14]. However lower values were obtained for acidity 
in the commercial goat’s milk and cow’s milk mish samples 
that revealed 1.5-2.0, 1.58 and 1.54%, respectively [11]. 
The high acidity content in the product might be because 
generally the fermented foods are made under controlled, 
desired microbial growth and enzymatic conversions of 
their major and minor components [2,28,29]. Moreover, the 
use of pasteurized milk, more hygienic practices, and the 
use of defined starter cultures; this had the direct impact on 
reducing the risks of food safety concerns [2]. 


The result that was recorded in Figure 2 showed that 
the mean values of the pH of mish obtained at the beginning 
(day 2) and at the end of storage period (day 20) revealed 
highly significant (P<0.001) differences between the two 
storage periods. Also, in a previous study, the pH values 
of mish samples revealed 4.03+0.10 and 3.83+0.14 at the 
beginning and the end of storage period [8]. A decrease in 
pH causes the increase in titratable acidity during storage, 
because lactic acid bacteria ferment lactose to produce 
lactic acid [24]. The reason could be also because of the 
antimicrobial and preservative effects of the black cumin 
[5,8]. The increase in acidity due to the fermentation process 
resulted in higher acid concentration that reduced the pH 
values of mish samples [11]. However, the mean values of pH 
of mish samples produced by different companies doesn’t 
show significant (P<0.05) variations (Figure 2). Moreover, 
highly significant (P<0.001) differences were obtained 
between the three manufacturing companies in the chemical 
content of mish. Similarly, the pH of commercial samples 
ranged between 4.45 and 4.48, while the laboratory made 
mish samples revealed 4.49 in goat’s milk mish and 4.40 in 
cow’s milk mish [11]. This could be due to the differences 
in manufacturing procedure and the raw materials used [8]. 
Thus, mish must be prepared under good quality control 
measures that include raw materials, production conditions 
and storage of the product in order to ensure that it reaches 
the consumer in an acceptable quality [7]. Moreover, the 
dairy plants need to improve the production conditions 
in terms of processing, packaging, storage, handling and 
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distribution in order to produce a safe and sound product for 
consumption [3]. 
Conclusion 


The results of this study concluded that mish samples 
examined during the present study showed significant 
variations in the chemical composition between the 3 
different dairy plants at the beginning and towards the end 
of the storage period. Also, the acidity of mish samples was 
found to increase toward the expiry date. Hence monitoring 
of the product should be considered for protecting consumers 
heath. 
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